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ABSTRACT 

Thirty volunteer college woaen are randoaly assigned 
to different work intensities to determine the threshold of 
cardiovascular training for young, untrained woaen. A Quinton 607 
Heartrate controller aaintined the specified work intensity on a 
treadaill. Training consisted of 15 ainutes of work, three tiaes per 
week for one aonth. Workload was held constant for subgroups. 
Cardiovascular training effects were deterained by using the Balke 
protocol prior to, aiday, and after the training period. Analysis of 
variance (ANOVA) was the statistical technique employed for repeated 
measures. Results indicate that there were no significant differences 
in the variables measured for each of the groups. Programs of walking 
three tiaes per week do not appear to be sufficiently stressful to 
induce changes in selected cardiovascular parameters for young woaen 
during a one-aonth period. (A 13-item bibliography is included.) 
(PD) 
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AN INVESTIGATION OF THE INTENSITY OF WORK 
REQUIRED TO ELICIT A TRAINING EFFECT IN WOMEN 

The value of being able to provide an exercise prescription has 
been reco 0 ized from the earliest recorda of man. The myths of many 
cultures include tales of specific prescriptions designed to make a common 
man into a hero who was able to accomplish exceptional feats of physical 
performance. Athletic trainers from the time of the earlieat Olympic games 
to the present have tried many regimens with varying degreea of success. 
Exercise physiologists and physical educators have eagerly joined the search 
for the "philosopher's stone" for stress adaptation. Overload Is the key, 
but the degree of work necessary to obtain a positive change remains unknown. 
Every physical psrsmeter appears to have a unique magnitude for adaptation. 

In modern societies* where labor saving devices are common, the 
cardiovascular eysteta has degenerated and is the leading cause of desth 
today. Because of this environmental fact it ia obvious that there exists 
s need to obtain knowledge as to the level of activity required to retard 
degeneration and/or ameliorate the physical condition of the population. 
The present study Investigated work duration and the Intensity required to 
elicit a training effect upon untrained women. Few studies noted In the 
litersture have considered women, yet the physical characteristics of heart 
rate, muscular strength, lean body weight and lung capacity are known to 
differ between the sexes. 
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Karvonen (1957) found that a heart rate (HR) of 60 per cent of the 
difference between the resting HR and the maximum was the threshold of 
cardiovascular conditioning for young Finnish men. Using 80 as a resting HR 
and 200 as maximum HR this percentage represents a figure of approximately 
150 beats per minute (bpm) . Other investigators (Corbln, 1969; Shepherd, 1968) 
have found conflicting evidence that queationa the concept of a single training 
threshold. Dotson (1970), Davies (1971), and othera (Faria, 1970; Sharkey, 
1967) suggest that the concept is applicable. Sharkey (1967) found that 10 
minutes of work 3 times per week for 16 sessions at a HR of 150 produced a 
cardiovascular adaptation to exercise. Roskamm (1967) indicated that a 
heart rate of approximately 150 bpm produced significant improvement in women 
when the training program was one-half hour daily. Kllbom (1971) found that 
female subjects walking three times per week at a rate deaigned to obtain a HR 
50 per cent of maximum did not produce a significant change in oxygen uptake. 
Edwarda (1974) found that daily, fifteen minute training sessions on a 
treadmill at a rate of 125 bpm produced a significant improvement in the 
maximum oxygen uptake in four weeks for college women. 

Procedure 

Twenty-eight volunteer college age women served as subjects for the 
investigation. All were untrained students who were not physical education 
majors. The ages of the Ss ranged from 18 to 24. Subjects were randomly 
assigned to one of five training routines. Groups I through 3 worked for 
15 minutes three times a week for four weeks at a level required to elicit 
a HR of 120 bpm, 140 bpm, or 160 bpm respectively. Group 4 worked at an 
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Intensity that elicited a HR of 140 for a duration that equalled the mean 
work load of the sub-group (Group 1) that worked at 120 bpm for 15 minutes. 
Group 5 worked at an Intensity of 160 bpm until the work equalled that of 
Group 1. Group 1 did the least severe work of any group (less than one mile) 
therefore the selection of their load provided the amount of work to be held 
constant ir order to allow intensity to be the primary variable. On the basis 
of the literature it was assumed that the subjects assigned to the grestest 
Intensity sub-group would increaae VO^ uptake. 

Training consisted of walking or running on a Quinton 24-72 tread- 
mill at an elevation of 1 per cent at variable apeed sufficient m maintain 
a HR at the designsted level. Intensity of the work was contro: i by a 
Quinton 607 Automatic Heart Rate Controller. The HR Accelerate i Control 
and the Treadmill Acceleration Control were aet to inaure smooth transitions 
in speed. Warm-up was considered to be the performance necessary to raise 
the HR to the specific intensity selected for each group. It should be 
noted that all but two Ss maintained the aelected level of work by walking. 
Laboratory conditions were kept constant at 27° C. No regulation of outside 
activity was made. 

Recognition of the training effect waa determined by positive 
changes in oxygen uptake at a heart rate of 180. A modified Balke (1952) 
methodology was employed to measure VX>2 prior to beginning the training 
program, midway in the one month program, and at the termination point. 
Appropriate indoctrination in the procedures followed waa provided for all 
subjects. The statistical techniques used were an analysis of variance for 
repeated measures and the Scheffc Test for subsequent testing. 
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Results of the Study 

The statistical data Indicates that no group Improved In V<>2 
uptake. The V0 2 values obtained for the ssmple studied were at the lower 
end c€ the range of scores reported In the lltersture (Table I) . The data 
recorded at the mld-polnt test indicated a decrement In performance for 24 
of the 26 5s. Twenty Ss did not score above the initial teat on the final 
measure. Although the drop in performence was statistically significant 
(Table 2), the variation appears to be within normal limits (s range of 
4 ml/kg/min) and la not believed to be a methodological error. The Scheffe 
Test Indicated that the difference occurred between the preteat and the mid- 
point tret. Familiarity with the treadmill from the training program might 
be expected to alleviate anxiety during the early period of the Balke teat 
procedure, but as the stressor increased to require greater work the Se 
reactions may have altered allowing an increaae In anxiety tp produce the 
obtained decrement in performance. If the exerclae program waa an in- 
sufficient stressor a training effect ahould not be expected and the finding 
of decreased performance would be logical. Note that Se working at an 
Intensity of 12U bpm obtained a continuous decrement during the atudy period. 
Because the Se were able to walk rather than being forced to run to ralae 
their HR to the preacribed level, the low intensity of the work performed 
was further illuetreted. 

The findings of the study would appear to conflict with many of 
the auppoaitions accepted by physical educatora in the interpolations of 
the data obtained on men aa being spplicsble to women, es well aa one 
possible interpretation of the findings of Reakamm (1967), and Edwarda 
(1974), obtained with women subjects in studies of intensity and duration. 
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A program that elicited a HR of 160 bpm for 15 minutes three timet per week 
for four weekt vlth untrained , young college age women waa insufflclenc to 
obtain a training effect. The differences In duration of work, length of 
the training period, Intensity of program and fitness level of the subjects 
probably accounted for the variations by different Investigators. The 
literature suggests the mean maximum HR of moderately trained college age 
women to be 190* (Falls and Humphrey, 1971). Assuming a resting HR of 80 

/ 

for this age group, 60 per cent of the difference would be a HR of 
approximately 150 which was below the 160 HR intensity level of two of the 
sub-groups of this study. 

An importsnt Implication of this study may be that casual wsiking 
which is frequently prescribed by physicians or used by so-e researchers ss 
adequete work should not be expected to develop cardlov lar fitness In 
untrained young women. Whether s longer period of wor» or more frequent 
exercise sessions st these ssme Intensities would positively change the 
results of the study In unknown, but It Is generally accepted that the 
major factor In the Improvement of cardlovsscular fitness is Intensity 
not duration (Astrsnd and Rodahl, 1970). Repetition of the study with more 
frequent work sessions, a longer study period and greater intensity of work 
is necessary to clarify the cardiovascular training threshold of college age 
women. 
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TABLE ONE 
Descriptive Data 



Group 1 (HR liv) D w 


N 


if Age 


X wt. 


V02 C 
Preteat 


HR 180)ML/kg 
Hldteat 


,'MIN. 

Pott teat 


A 


1Q C 

1 7 • D 




34 59 


32 59 


26.65 


Group 2 (HR 140) D 


6 


19 


54 


32.12 


27.87 


33.40 


Group 3 (HR 160) D 


6 


19.6 


61 


34.52 


29.61 


32.03 


Group 4 (HR 140) I 


6 


19 


61 


33.66 


27.74 


29.06 


Group 5 (HR 160) I 


6 


19.5 


62 


28.27 


25.60 


28.11 


Total 


28 


19.32 


58.80 


32.62 


28.62 


29.85 



*D - Duration of fifteen minutes, I « Intensity 
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ANOVA 



Source 


df 


SS 


MS 


F 


Between 










Groups 


4 


257.50 


64.38 


1.07 


Subjects 


23 


1384.53 


60.20 




Within 










Trials 


2 


236.96 


118.48 


8.25* 


Trisls X Groups 


8 


195.75 


24.47 


i.n 


Subjects (G) X Trisls 


46 


657.99 


14.35 




Totsl 


83 


2734.73 







*- Significant at 0.01 level. 
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